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Interfaces in SPD materials

A Types of interfaces in recrystallizing material
A fRecrystallizationf r ont 0

A Diffusion properties of stationary boundaries
A Diffusion enhancement in moving boundary

Divinski



GB diffusion in coarse-grained Ni
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Effect of grain size and
purity on GB diffusion

Prokoshkina, Esin, Wilde, S.D., Acta Mater (2013)
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& Types of short-circuit paths in deformed polycrystal
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A Dislocations
A Dislocation walls, low-angle grain boundaries
A High-angle grain boundaries

A General (random)

A Special (sigma), twin boundaries

A Deformation-modified interfaces
(higher energy, higher coefficient of self-diffusion, strain fields)
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GB diffusion in SPD Ni (99.6 wt.%)
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Deformation-induced enhancement of GB diffusion in SPD Ni

Divinski, Reglitz, Wilde, Acta Mater (2011)
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& Types of short-circuit paths in a polycrystal
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Interfaces in SPD materials

A Dislocations
A Dislocation walls, low-angle grain boundaries
A High-angle grain boundaries
A General (random)
A Special (sigma), twin boundaries
A Deformation-modified interfaces
(higher energy, higher coefficient of self-diffusion, strain fields)

heterogenous recrystallization

A Boundaries between newly appeared grains
A Boundaries between new and old (deformed) grains

PR T,
ed{“ Al%’p“

423K, 120 h 4

QT

Deformed Ni

FIBImaging=FIB .,  "W0= dmm  SignalA=SEZ o Stage ot T S0 T Corm. = On B FE Im:



& Properties of the recrystallization front
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Two strategies

Diffusion experiments
atT < T,
Y stationary
recrystallization front

FIB Imaging =FIB WD= 7mm Signal A= SE2

1pm
. Mag= 1137 KX FIB Probe = 10 pA
1540EsB  Martin —_
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Diffusion experiments at T = T,
Y mobile recrystallization front
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B Short-circuit diffusion in deformed materials
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Nanostructured Cu

1 High-pressure torsion

strength

1 Radiotracer diffusion as a
unigue and sensitive probe
for detecting changes of the | | =
interface structure e ~ =k

R.Z. Valiey, et al.,
J. Mater. Res., 2002
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